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PATENT APPLICATION IN THE U.S. PATENT AND TRADEMARK OFFICE 

for 

AUDIO CONTROL APPARATUS AND AUDIO PROCESSING 
5 APPARATUS IN A MIXING SYSTEM 

by 

Yoshiya Kumai 

CROSS-REFERENCE TO RELATED APPLICATIONS 

i7i Embodiments of the present invention relate to and claim priority to Japanese 

l| Patent Application No. Hei 11-157414, filed June 4, 1999, and Japanese Patent Application 
m No. Hei 11-157346, filed June 4, 1999. The content of these applications are incorporated by 
Hii reference herein. 

BACKGROUND OF THE INVENTION 

g 1. Field of the Invention 

15 The present invention relates to an audio control apparatus and an audio 

processing apparatus in a mixing system. More specifically, it relates to an audio control 
apparatus and an audio processing apparatus in a mixing system that is configured such that the 
audio control apparatus that directs the control of an audio signal and the audio processing 
apparatus that mixes and processes the audio signals based on the control instructions from said 

20 audio control apparatus are physically separated and it is possible to place them separately in 
different locations and that is configured such that one or more of the audio control apparatuses 
and one or more of the audio processing apparatuses are connected by a plurality of 
transmission paths in a loop with which the signals are transmitted m one direction. 
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2. Description of the Related Art 

For some time, mixing systems have been known in which the audio signals of a 
plurality of channels are input, the audio signals of the plurality of channels that have been 
input are controlled in conformance with the audio levels that have been set for each of the 
5 channels, mixing processing is carried out and they are output. 

In general, this kind of prior art mixing system comprises an audio control 
section in which the control of the audio levels of the audio signals is directed and an audio 
processing section with which the mixing processing of the audio signals is done based on the 
p. control instructions of said audio control section and these are physically a single unit. 
i| In addition, when a prior art mixing system such as that described above m 

CB which the audio control section and the audio processing section are physically in a single unit 
^ is used in a performance venue, or the like, it is common that it is used set up in such places as 
!; I the rear of the performance venue such that the user can hnmediately confirm the mixing effect 
and, together with this, such that it does not interfere with such things as the performance that 
p is carried out on ±e stage that is in the front of the performance venue, 
gii Accordingly, there has been a problem that, in order to connect such resources 

y as a microphone or electric guitar that are placed on the stage in the front of the performance 
venue with the mixing system that has been placed in the rear of the performance venue, it is 
necessary to extend cables from the stage, which is in the front of the performance venue, to 
20 the mixing system that has been placed in the rear of the performance venue in a number that 
corresponds to the number of resources and the work to lay the cables is extremely complex. 

On the other hand, a mixing system has been proposed that is equipped with an 
audio control apparatus with which the control of the audio signal is directed and an audio 
processing apparatus with which the mixmg processing of the audio signals is done based on 
25 the control instructions from the audio control apparatus and it is configured with both 
apparatuses connected via a transmission path. 
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In other words, since this mixing system is configured with the audio control 
apparatus and the audio processing apparatus organized as separate units physically and 
connected via a transmission path, it is possible to place the audio control apparatus and the 
audio processing apparatus separated in different locations. 

Accordingly, with this kind of prior art mixing system that is configured such 
that the audio control system and the audio processing system are physically separated and it is 
possible to place them separately in different locations, the audio processing system to which 
the cables from such resources as a microphone or an electric guitar can be placed in the 
vicinity of the stage which is in the front of the performance venue and, on the other hand, the 
audio control system can be placed in the rear of the performance venue. It is set up such that 
the audio processing system and the audio control system are connected by a cable between 
them and the control parameters are supplied to the audio processing apparatus from the audio 
control apparatus. It is possible to use it such that mixing processing is carried out in the audio 
processing apparatus based on the setting conditions in accordance with the control parameters. 

However, with a prior art mixing system that is configured with the audio 
control apparatus and the audio processing apparatus physically separated, in a case where 
there has been a disconnection of the transmission path with which the audio control apparatus 
and the audio processing apparatus are connected due to such things as the pulling out of the 
plug for the transmission path and the connecting section of the audio control apparatus or the 
audio processing apparatus, it is necessary to do such things as to again insert the plug for the 
transmission path into said connecting section of the audio control apparatus or the audio 
processing apparatus and to again make the connection of the transmission path between the 
audio control apparatus and the audio processing apparatus. 

In addition, in the manner described above, m a case in which the connection 
has again been made following the disconnection of the transmission path, there has been a 
problem in that it is not possible for the user to confirm that the connection has again been 
made. 
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Furthermore, since, in the disconnected state, the control parameters that have 
been transmitted from the audio control apparatus are not supplied to the audio processing 
apparatus, there has been a problem that, even though the coimection is made again, the 
intentions of the user who operates the audio control apparatus are not reflected in that way by 
5 the audio processing apparatus. 

SUMMARY OF THE DISCLOSURE 

The present invention was developed taking into consideration the problems 
iui that are inherent in the prior art such as those mentioned above. It presents an audio control 

apparatus and an audio processing apparatus in a mixing system in which the mixing system is 
If configured such that the audio control apparatus that directs the control of the audio signal and 
Jl the audio processing apparatus that mixing processes the audio signal based on the control 
h| instructions from said audio control apparatus are physically separated and, together with being 
configured such that the audio control apparatus and the audio processing apparatus are 
connected via a transmission path, it is possible to arrange the two such that they are placed 
W separately in different locations. It is possible when a transmission path that has been 
disconnected is connected again, to transmit the control parameters for setting the audio 
processing apparatus from the audio control apparatus to the audio processing apparatus and do 
the processing and to carry out processing in which the reconnection can be visually confirmed 
by the user. 

20 In order to achieve the above objective, the invention cited in Claun 1 of the 

present invention is one in which an audio control apparatus in a mixing system that is 
configured such that the audio control apparatus that directs the control of an audio signal and 
an audio processing apparatus that mixes and processes the audio signals based on the control 
instructions from the audio control apparatus are physically separated and it is possible to place 

25 them separately in different locations and that is configured such that one or more of the audio 

control apparatuses and one or more of the audio processing apparatuses are cormected by a 
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plurality of transmission paths in a loop with which the signals are transmitted in one direction, 
the audio control apparatus has a detection means in which a specified signal is transmitted in 
the transmission path that is used for transmitting and the fact that the loop connection of the 
transmission path has been completed is detected by means of the reception by the transmission 
5 path used for reception of the signal that corresponds to the specified signal that has been 
transmitted, and a change instruction means in which the state of the control is changed in 
conformance with the operation of a specified operator and, based on the control state that has 
been instructed by said change, a signal to carry out the control instruction is transmitted on 

O the transmission path used for transmitting, and a transmission means in which, in the case 
where the fact that the loop connection of the transmission path has been completed has been 

J 't; detected by the detection means, the signal to carry out the control instruction based on the 

^ most recent control state in accordance with the change instruction means is transmitted on the 

Uj transmission path that is used for transmission, 

Q Accordingly, in accordance with the invention cited in Claim 1 of the present 

1^ invention, since the signal with which the direction of control is carried out that has been 
iflJ transmitted by the audio control apparatus in the period of time that the loop of the 
j3 transmission path is not connected is transmitted again to the audio processing apparatus when 
the connection of the loop of the transmission path has been completed, the intention of the 
user to operate the audio control apparatus during the time that the loop of the transmission 
20 path is not connected is reflected by the audio processing apparatus. 

In addition, in the transmission means, it may be set up such that in the case 
where the completion of the connection of the loop has been detected, whether or not the user 
has made a control instruction is ascertained and when the user has specified that a control 
instruction be carried out, the signal to carry out the control instruction is transmitted or, it 
25 may be set up such that the transmission of the control instruction is carried out automatically 
without ascertaining whether or not the user has made a control instruction. 
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In addition, the invention cited in Claim 2 of the present invention is one in 
which for an audio control apparatus in a mixing system that is configured such that the audio 
control apparatus that directs the control of an audio signal and an audio processing apparatus 
that mixes and processes the audio signals based on the control instructions from the audio 
5 control apparatus are physically separated and it is possible to place them separately in 

different locations and that is configured such that one or more of the audio control apparatuses 
and one or more of the audio processing apparatuses are connected by a plurality of 
transmission paths in a loop with which the signals are transmitted in one direction, the audio 
control apparatus has a detection means in which a specified signal is transmitted in the 
lb transmission path that is used for transmitting and the fact that the loop connection of the 
'^l transmission path has been completed is detected by means of the reception by the transmission 
^\ path used for reception of the signal that corresponds to the specified signal that has been 
•fj transmitted, and a display means in which, in the case where the fact that the loop connection 
"f^ of the transmission path has been completed has been detected by the detection means, a 
B specified display is made. 

p Accordingly, in accordance with the invention Cited in Claim 2 of the present 

invention, since a specified display is made in the display means in response to the completion 
of the connection of the loop of the transmission path, it is possible for the user to visually 
ascertain that the connection of the loop of the transmission path has been completed. 

20 In addition, the invention cited in Claim 3 of the present invention is one in 

which for an audio control apparatus in a mixing system that is configured such that the audio 
control apparatus that directs the control of an audio signal and an audio processing apparatus 
that mixes and processes the audio signals based on the control instructions from the audio 
control apparatus are physically separated and it is possible to place them separately in 

25 different locations and that is configured such that two or more of the audio control 

apparatuses and one or more of the audio processing apparatuses are connected by a plurality 
of transmission paths in a loop with which the signals are transmitted in one direction, the 
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audio control apparatus has a detection means in which a specified signal is transmitted in the 
transmission path that is used for transmitting and the fact that the loop connection of the 
transmission path has been completed is detected by means of the reception by the transmission 
path used for reception of the signal that corresponds to the specified signal that has been 
5 transmitted, and a transmission means in which, in the case where the fact that the loop 
connection of the transmission path has been completed has been detected by the detection 
means, a second specified signal that is different from the specified signal is transmitted on the 
transmission path that is used for transmittmg. 

Accordingly, in accordance with the invention cited hi Claim 3 of the present 

ffl invention, a notification is made of the completion of the coimection of a loop in an audio 
control apparatus other than the audio control apparatus with which the completion of the 

; Jl connection of the loop has been detected. By this means, with said other audio control 

m apparatus, such things are possible as for the signal with which the control direction is carried 
out that has been transmitted during the time that the loop of the transmission path is not 

1^ connected to be transmitted again to the audio processing apparatus when the connection of the 
loop of the transmission path has been completed and for the user to be able to visually 

O ascertain that the coimection of the loop of the transmission path has been completed. 

In addition, the mvention cited in Claun 4 of the present invention is one in 
which for an audio processing apparatus in a mixing system that is configured such that an 

20 audio control apparatus that dkects the control of an audio signal and the audio processing 

apparatus that mixes and processes the audio signals based on the control uistructions from the 
audio control apparatus are physically separated and it is possible to place them separately in 
different locations and that is configured such that one or more of the audio control apparatuses 
and one or more of the audio processing apparatuses are connected by a plurality of 

25 transmission paths in a loop with which the signals are transmitted in one direction, the audio 
processing apparatus has a detection means in which a specified signal is transmitted in the 
transmission path that is used for transmitting and the fact that the loop connection of the 
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transmission path has been completed is detected by means of the reception by the transmission 
path used for reception of the signal that corresponds to the specified signal that has been 
transmitted, and a transmission means in which, in the case where the fact that the loop 
connection of the transmission path has been completed has been detected by the detection 
5 means, a second specified signal that is different from the specified signal is transmitted on the 
transmission path that is used for transmitting. 

Accordingly, in accordance with the invention cited in Claim 4 of the present 
invention, in those cases where the completion of the loop connection has been detected in the 
^ signal processing apparatus, the fact that the loop connection has been completed is notified to 
10 the audio control apparatus also. Because of this, the transmission of the signal with which the 
a control is directed that has been transmitted during the time that the loop of the transmission 
path is not connected can be transmitted again to the audio processing apparatus when the 
I connection of the loop of the transmission path has been completed and it is possible for the 
user to visually ascertain that the connection of the loop of the transmission path has been 
1^ completed, and so forth. 

^f, In addition, for the detection means, it may be set up such that, in the case 

Q where the specified signal itself has been received through the loop transmission path, the 

signal that has been received is handled as a signal that corresponds to the specified signal or, 

in a case where a signal that differs from the specified signal is transmitted by another 
20 apparatus in conformance with the receipt of a specified signal and the different signal has been 

received through the loop transmission path, the specified signal that has been received and the 

different signal are handled as signals that correspond to the specified signal. 

In addition, the invention cited in Claim 5 of the present invention is one m 

which in the audio control apparatus cited in one of Claims 1, 2 or 3, the audio control 
25 apparatus is characterized in that in the detection means, the specified signal is transmitted on 

the transmission path that is used for transmitting due to the fact that a signal has been received 

by the transmission path that is used for receiving. 
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In addition, the invention cited in Claim 6 of the present invention is one in 
which in the audio processing apparatus cited in Claim 4, the audio processmg apparatus is 
characterized in that in the detection means, the specified signal is transmitted on the 
transmission path that is used for transmitting due to the fact that a signal has been received by 

5 the transmission path that is used for receiving. 

Accordmgly, in accordance with the inventions cited in Claun 5 as well as 
Claim 6, it is set up such that the detection of the connection of the loop of the transmission 
path is started by the reception of the signal by the transmission path used for receiving. 
Because of this, even in a case where any of the transmission paths from among the loop 

10 transmission paths has been connected, the audio control apparatus or the audio processing 

m apparatus that has been connected by the transmission path used for receiving from among the 
audio control apparatuses or the audio processing apparatuses m the mixing system that is 

i configured connected in a loop and transmits a specified signal to the transmission path used 
for transmitting and the detection of the connection of the loop of the transmission path is 

y started. 

y These and other advantages are accomplished accordmg to a . 

Q These and other objects, features, and advantages of embodiments of the 

invention will be apparent to those skilled in the art from the following detailed description of 
embodiments of the invention, when read with the drawings and appended claims. 

20 BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a block structural drawing that shows a mixing system in accordance 
with the present invention m terms of the hardware structure in which the mixing system is 
equipped with an audio control apparatus and an audio processing apparatus; 

FIG. 2 is a drawing of the data division format in AES-EBU; 

25 FIG. 3 is an explanatory drawing that shows examples of connection methods 

for the configuration of a mixing system in which a total of three or more consoles and 
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processors including at least one each of console and processor are connected in a loop via a 
transmission path; (a) shows an example in which two consoles and one processor are 
connected in a loop via the transmission path; (b) shows an example in which one console and 
two processors are connected in a loop via the transmission path; and (c) shows an example in 
5 which two consoles and two processors are connected in a loop via the transmission path; 

FIG. 4 is a flowchart of the disconnection detection processing routine; 
FIG. 5 is a flowchart of the disconnection message reception routine; 
FIG. 6 is a status change diagram for the first console (the master), the first 
processor, the second console (slave) and the second processor in the disconnection detection 
H processing and the disconnection message reception processing in a case where, for the mixing 
system that is shown in FIG. 3(c), the first console is the master; 

FIG. 7 is a status change diagram for the first console (the master), the first 
ijl processor, the second console (slave) and the second processor in the disconnection detection 

processing and the disconnection message reception processing in a case where, for the mixing 
fl system that is shown in FIG. 3(c), the first console is the master; 
0 FIG. 8 is a flowchart of the connection detection processing routine; 

Qi FIG. 9 is a status change diagram for the first console (the master), the first 

processor, the second console (slave) and the second processor in the connection detection 
processing and the connection message reception processing in a case where, for the mixing 
20 system that is shown in FIG. 3(c), the first console is the master; 

FIG. 10 is a status change diagram for the first console (the master), the first 
processor, the second console (slave) and the second processor in the connection detection 
processing and the coimection message reception processing in a case where, for the mixing 
system that is shown in FIG. 3(c), the first console is the master; 
25 FIG. 11 is a status change diagram for the first console (the master), the first 

processor, the second console (slave) and the second processor in the connection detection 
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processing and the connection message reception processing in a case where, for the mixing 
system that is shown in FIG. 3(c), the first console is the master; 

FIG. 12 is a status change diagram for the first console (the master), the first 
processor, the second console (slave) and the second processor in the connection detection 
processing and the connection message reception processing in a case where, for the mixing 
system that is shown in FIG. 3(c), the first console is the master; and 

FIG. 13 is a status change diagram in a case where the user has selected 
processing in response to the connection in the first console 12 (the master). 

DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS 

In the following description of preferred embodiments, reference is made to the 
accompanying drawings which form a part hereof, and in which is shown by way of 
illustration specific embodiments in which the invention may be practiced. It is to be 
understood that other embodiments may be utilized and structural changes may be made 
without departing from the scope of the preferred embodiments of the present invention. 

FIG. 1 shows a block structural drawmg in which the audio control apparatus 
and the audio processing apparatus in the mixing system in accordance with the present 
invention have been depicted in terms of the hardware structure. 

Incidentally, in FIG. 1, for clarity, the drawing concerns a mixing system in 
which one audio control apparatus and one audio processing apparatus are connected and the 
two are used in a one-to-one relationship. 

In FIG. 1, the mixing system 10 comprises the audio control apparatus 12 that is 

controlled by the microcomputer, which is not shown in the drawing, and that controls the 

audio signal (hereinafter, referred to as the "console") and the audio processing apparatus 14 

that mixing processes the audio signal based on the control by the console 12 and that is 

controlled by the microcomputer which is not shown in the drawing (hereinafter, referred to as 

the "processor"). The console 12 and the processor 14 are formed as separate units that are 
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physically separated and it is possible to place the console 12 and the processor separated in 
different locations. 

Specifically, the console 12 is, for example, placed in the rear of the 
performance venue and the processor 14 is placed in the vicinity of the stage which is in the 
5 front of the performance venue. 

Incidentally, the input level detection section 46 (which will be discussed later) 
and the audio signal processing section 48 (which will be discussed later) in the processor 14 
are achieved by means of digital signal processors (DSP). 

Here, the console 12 and the processor 14 are connected electrically via the 
iCi transmission path 16 with which the signals that have been output from the console 12 (the 
kTl digital audio signal and the digital control signal which will be discussed later) are input to the 
Ij processor 14 and the transmission path 18 with which the signals that have been output from 

the processor 14 (the digital audio signal and the digital control signal which will be discussed 
UJ later) are input to the console 12. 

Wi In addition, the transmission path 16 and transmission path 18 each comprise a 

JL; single cable. In this preferred embodiment, the XLR connector of AES-EBU is used with these 
cables, 

O In addition, the console 12 includes the remote fader 20 with which the analog 

audio level control signals that control the audio levels of the audio signals of each of the 

20 channels in conformance with the positions of the fader operators 20-1 through 20-4 which 
respectively correspond to each of the channels of the microphones 42-1 through 42-4 (in this 
preferred embodiment, it is set divided into four channels in conformance with the number of 
channels of the microphones 42-1 through 42-4) that have been placed on the stage, or the like, 
at the front of the performance venue and are the resources that will be discussed later are 

25 generated and output, the A/D converter 22 with which the analog audio level control signals 
that have been output from the remote fader 20 are converted into digital audio level control 
signals (control parameters) and output, the A/D converter 26 with which the analog audio 
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signals that are input from such things as an external microphone (MIC) or a CD player (not 
shown in the drawing) are converted into digital audio signals and output, the multiplexing 
section 28 with which the digital audio level control signals, which are the digital control 
signals, that are output from the A/D converter 22 and the digital audio signals that are output 
5 from the A/D converter 26 are multiplexed and output through the transmission path 16 as the 
output means, the separating section 30 with which the digital control signals and the digital 
audio signals that are input through the transmission path 18 are separated after being input and 
output as the input means, the D/A converter 32 with which the digital audio signals that are 
separated by the separating section 30 and output are converted into analog audio signals and 
ID output and the display section 100 with which the messages regarding disconnection (which 
kV] will be discussed later) and the messages regarding connection in the digital control signals are 
displayed as disconnection data. 

Incidentally, such things as the microphone 24 and a CD player may be built 
into the audio control apparatus. 
Wi In addition, it is desirable that an operator be established such that the input to 

y the A/D converter 26 of such analog audio signals as those from the microphone 24 or the CD 
O player can be turned on and off by means of an operation by the user. 

Incidentally, it is set up such that the analog audio signals that are output from 
the D/A converter 32 can be output to such things as an external headphone and monitored by 
20 the user. 

In addition, it is set up such that the digital input level data signals in the digital 
control signals that are separated by the separating section 30 and output can be output to the 
external level meters 36, with which the input levels of the audio signals of each of the 
channels are displayed, and monitored by the user, 
25 On the other hand, the processor 14 includes the separation section 40 with 

which the multiplexed digital control signals and the digital audio signals that are input through 
the transmission path 16 are separated after being input and output as the input means, the A/D 
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converter 44 with which the analog signals that have been input via the route of the four 
channels for the external microphones (MIC) 42-1 through 42-4, which have been placed in 
such locations as on the stage of the performance venue as the resources, are converted into 
digital signals and output, the input level detection section 46, which consists of the DSP and 
5 with which, together with outputting the digital audio signals that are output from the A/D 
converter 44, detects the input level data for said digital audio signals and outputs them as the 
digital input level data signals, which are the digital control signals, the audio signal processing 
section 48, which consists of the DSP and with which mixing processing is carried out based 
on the audio level control signals as well as the digital audio signals from the digital control 
r| signals that are separated and output by the separating section 40 and the digital audio signals 
III that are output from the input level detection section 46 and which outputs the digital audio 
signals, the D/A converter 50 with which the digital audio signals that are output from the 
audio signal processing section 48 are converted into analog audio signals and output and the 
y muhiplexing section 52 widi which the digital input level data signals that have been output 
ll from the input level detection section 46 as the digital control signals and the digital audio 
J::;: signals that have been output from the audio signal processing section 48 are multiplexed and 

output through the transmission path 18 as the output means, 
i:: Incidentally, it is set up such that the analog audio signals that are output from 

the D/A converter 50 are output to the external speakers 54 (the speakers 54 comprise the 
20 speaker 54L for the left stereo channel and the speaker 54R for the right stereo channel) and 
these are emitted into space as musical tones that can be listened to. 

In FIG. 2, a data division format diagram for AES - EBU that is used in this 
preferred embodiment is shown. In the multiplexing section 28 of the console 12 and the 
multiplexing section 52 of the processor 14, the digital control signals and the digital audio 
25 signals are multiplexed by means of the formats shown in FIG. 2 and are respectively output to 
the transmission path 16 and the transmission path 18. That is to say, the same data formats are 
used in both directions in the bi-directional communications with the console 12 and the 
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processor 14. As a result of this, it is possible to use the transmission path 16 and the 
transmission path 18 configured in an identical manner. 

In FIG. 2, AO, BO, ... indicate each of the subframes (incidentally, "A" 
indicates the left stereo channel (L. ch) and "B" indicates the right stereo channel (R, ch)) and 
5 each subframe is composed of 32 bits. 

Among these 32 bits, bit 0 through bit 3 are the preamble, bit 4 through bit 7 
are the auxiliary data, bit 8 through bit 27 are the audio data of the left channel or of the right 
channel that correspond to the digital audio signal, bit 28 is a parity bit, bit 29 is the user data, 
bit 30 is the channel status data and indicates the channel of the digital audio signal and bit 31 
1?| is the validity bit. 

Ill Here, in this preferred embodiment, the data for the amount of one cycle for the 

if{ left channel or the right channel are transmitted for each subframe of the digital audio signal 
7Z and the digital control signal is configured by the user data of bit 29 for the amoimt of 16 
y subframes. 

IJ Incidentally, one digital control signal comprises a plurality of words. Among 

these words, such things are included as words that indicate to what the digital control signal is 
related and words that indicate the level values. 
O For example, in the digital control signal that is output from the console 12 as 

an audio level control signal are mcluded a word that indicates that the digital control signal 
20 controls the level of the audio signal of which channel number and a word that indicates how 
much to control the level of the audio signal of that channel. 

In addition, in the digital control signal that is output from the processor 14 as 
mput level data, are included a word that indicates ttiat the digital control signal shows the 
level of the audio signal of which channel number and a word that indicates how much the 
25 level of the audio signal of that channel is controlled. 

In other words, in this preferred embodiment, since, as described above, AES - 
EBU, which is an existing format, is utilized in the multiplexing section 28 of the console 12 
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and the multiplexing section 52 of the processor 14, it is possible to use existing cables that 
employ XLR connectors for the transmission path 16 and the transmission path 18. 

In the console 12 in the above configuration, analog audio level control signals 
are produced that control the audio levels of each channel in accordance with the positions of 
5 the fader operators 20-1 through 20-4 that correspond to each channel of the remote fader 20 
and these analog audio level control signals are output to the A/D converter 22. 

Then, in the A/D converter 22, the analog audio level control signals that have 
been output by the remote fader 20 are input and said analog audio level control signals are 
converted to the digital audio level control signals, which are the digital control signals and 
fl output to the multiplexing section 28. 

ill Incidentally, each of the remote fader 20 outputs by the A/D converter 22 is 

i;-: tune divided and digitized. The multiplexing section 28 inspects the control levels that indicate 
: the digital audio levels of each channel and, when there has been a change in the control level, 
W the digital audio level control signals of the channels that have changed are output as digital 
control signals. 

'X On the other hand, the analog audio signal that has been input from the 

jjf microphone 24 is changed mto a digital signal in the A/D converter 26 and output to the 
O multiplexing section 28. 

Incidentally, the digital audio signals that are output by the A/D converter 26 
20 are made into the stereo signals of two channels that have been time division multiplexed and 

the audio signal that has been input by the microphone 24 is apportioned equally to the left 

channel and the right channel. 

In the multiplexing section 28, the digital audio level control signals that are 

output by the A/D converter 22 as digital control signals and the digital audio signals that are 
25 output by the A/D converter 26 are input; ftirther multiplexing of said digital control signals 

and said digital audio signals is carried out in accordance with the data division format of the 
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AES - EBU shown in FIG. 2 and output to the transmission path 16 that is the single cable 
which uses an XLR connector. 

Then, in the processor 14, the digital control signals and the digital audio 
signals that have been multiplexed are first input to the separating section 40 through the 
5 transmission path 16. In the separating section 40, said multiplexed digital control signals and 
digital audio signals are each separated into digital control signals and digital audio signals and 
output to the audio processing section 48. 

On the other hand, with regard to the analog audio signals that have been input 
from the microphones 42-1 through 42-4, after they have been converted into digital audio 
If signals by the A/D converter 44, their input level data are detected by the input level detection 
m section 46 and then they are output to the audio processing section 48. 
;JJ Here, ui the audio processing section 48, together with the input of the digital 

audio level control signals for the four chaimels that are contained in the digital control signals 
that have been output by the separating section 40, the digital audio signals that have been 
11 output by the input level detection section 46 are mput. Together with the control of the audio 
' levels of said digital audio signals by the digital audio level control signals of the four channels 
w that are contained in the digital control signals that have been output by the separating section 
40, the digital audio signals that have been output by the separating section 40 are input, 
mixing processing is carried out with these digital audio signals and they are output to the D/A 
20 converter 50 and the multiplexing section 52 as the stereo digital signals for the left channel 
and the right channel. 

Incidentally, with the audio processing section 48, when the digital audio level 
control signals from the console 12 are supplied, the control levels are stored and the mixing 
processing is carried out in accordance with these stored control levels. 
25 In the D/A converter 50, the stereo digital audio signals of the left channel and 

the right channel that have been input by the audio signal processing section 48 are input and 
said left chaimel and right channel stereo digital audio signals are converted into the left 
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channel and the right channel stereo analog audio signals. The left channel analog audio signals 
are output to the speaker 54L for the left channel and, together with this, the right channel 
analog audio signals are output to the speaker 54R for the right channel. 

By this means, the analog audio signals that have been input to the processor 14 
5 from the microphones 42-1 through 42-4 are mixing processed in accordance with the audio 
levels that have been controlled by the remote fader 20 of the audio signal control section 12 
and are emitted into space as musical tones that can be listened to from the speaker 54L for the 
left channel as well as the speaker 54R for the right channel which are connected to the 
processor 14. 

tt In addition, by this means, the analog audio signals that have been ii^ut into the 

^fj console 12 by the microphone 24 are emitted into space as musical tones that can be listened to 
111 from the speaker 54L for the left channel as well as the speaker 54R for the right channel 
r fi which are connected to the processor 14. 

Accordingly, in the mixing system 10 that has been described above, in the case 
S where analog audio signals are not input to the console 12 from the microphone 24, the mixing 
p processing is achieved in the same maimer as with the prior art mixing system for which an 

explanation was given in the section "Background of the Invention. " 
'J On the other hand, in the mixmg system 10 that has been described above, in 

the case where analog audio signals have been input to the console 12 from the microphone 24, 
20 the user, who is located in the place where the console 12, to which the microphone 24 has 

been connected, has been placed, for example, the rear of the performance venue, is able to 

provide various kinds of instructions from the speakers 54 to the performer who is on the stage 

in the front of the performance venue through the microphone 24. 

In addition, it is set up such that in the case where a CD player has been 
25 connected instead of the microphone 24, it is possible to play background music in the 

performance venue. 
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By the way, the digital input level data signals which are the digital control 
signals that have been output by the input level detection section 46 and the digital audio 
signals that have been output by the audio signal processing section 48 are output to the 
multiplexing section 52. 
5 In the multiplexing section 52, digital input level data signals that have been 

output by the input level detection section 46 and the digital audio signals that have been output 
by the audio signal processing section 48 are input. Further multiplexing of said digital input 
level data signals (in other words, the digital control signals) and said digital audio signals is 
carried out in accordance with the data division format AES - EBU that is shown in FIG. 2 and 
ffl they are output to the transmission path 18 which is a single cable using an XLR connector 

prescribed for AES - EBU. 
jj; Incidentally, the input level detection section 46 detects the input levels for each 

O of the four channels divided by time, the multiplexing section 52 inspects the input levels that 
III are indicated by the digital input level data signals for each of the channels and, when there has 
|5 been a change in the input level, the input level data signals for the channels that have changed 
^} are output as digital control signals. 

tU Then, in the console 12, the digital input level data signals and the digital audio 

J3 signals that have been muhiplexed and input through the transmission path 18 are first input to 

the separating section 30. In the separating section 30, said digital input level data signals and 
20 digital audio signals that have been multiplexed are respectively separated into the digital input 

level data signals and the digital audio signals. The digital input level data signals are output to 

the external level meters 36 and the digital audio signals are output to the D/A converter 32. 

Accordingly, the user is able to monitor the input levels of the audio signals of 

each channel by observmg the external level meters 36 and without relying only on the audio 
25 that has been emitted in the performance venue. 
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In addition, in the D/A converter 32, the digital audio signals that have been 
separated and output by the separating section 20 are converted into analog audio signals and 
output to the headphones 34. 

Because of this, in the mixing system 10 that has been described above, it is set 
5 up such that the user is able to directly monitor the state of the audio inputs of the microphones 
42-1 through 42-4 by the performer who is on the stage at the front of the performance venue 
from the place where the console 12, to which the headphones 34 are connected, has been 
placed, for example, the rear of the performance venue. 

Incidentally, with the console 12 and the processor 14, a clock signal is required 
ffl that is the standard when each of the sections that handle the digital audio signals such as the 
i n A/D converters 22, 26 and 44, the D/A converters 32 and 50, the audio signal processing 
t% section DSP 48, the input level detection section 46, the multiplexing sections 28 and 52 and 

the separating sections 30 and 40 are operated. 
iUi In this preferred embodiment, for the clock signal that is the standard, there are 

i§. cases where it is generated based on a clock signal that is produced by a crystal oscillator that 
;l; is established inside the apparatus itself (built-in clock) and there are cases where it is 
i W generated based on a sub frame of the AES-EBU signal received. 

Q In this preferred embodiment, it can be set up such that, no matter whether or 

not the AES-EBU signal has been received by eitiier one of the units, the console 12 and the 

20 processor 14, that constitute one of the mixing systems, a standard clock signal is generated by 
the crystal oscillator that has been established in the apparatus itself (hereinafter, this apparatus 
will be referred to as the "master") or it can be set up such that the standard clock is generated 
based on an external clock or an apparatus other than the master (hereinafter, this apparatus 
will be referred to as the "slave"). This will be discussed in detail later. 

25 In accordance with the explanation that has been given above, with the console 

12 and the processor 14, the transmission (input and output) of the digital control signals and 
the digital audio signals are carried out by means of two wiring paths, the transmission path 16 
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and the transmission path 18, which are respectively connected for dedicated transmission in 
one direction (output) and, together with this, dedicated reception in the other direction (input). 

Specifically, the transmission path 16 is used for dedicated transmission (output) 
and, together with this, the transmission path 18 is used for dedicated reception (input) with 
5 the console 12, while the transmission path 18 is used for dedicated transmission (output) and, 
together with this, the transmission path 16 is used for dedicated reception (input) with die 
processor 14. 

In other words, The dedicated transmission path for reception (input) is 
connected on the upstream (input) side of the console 12 as well as the processor 14 and the 

10 dedicated transmission path for transmission (output) is connected on the downstream (output) 
side of the console 12 as well as the processor 14. 

J^S Here, as was described above, identical configurations are used for the 

£; transmission path 16 and the transmission path 18. 

it! Accordingly, in constructing a mixing system that has a total of three or more 

i§. consoles 12 and processors 14 uicluding at least one each of the console 12 and the processor 
Jf^; 14, the consoles 12 or the processors 14 that are placed upstream and the consoles 12 or the 
[U processors 14 that are placed downstream are connected by loops that are mutually different, 
□ which are the transmission paths 16 for the consoles 12 and the processors 14 (as has been 

described above, since the configurations of the transmission path 16 and the transmission path 
20 18 are identical, the transmission path 16 is used for representative purposes), and together 
with this, it is set up such that, by means of the establishment of the capability for each of the 
digital control signals that has been supplied firom the consoles 12 and processors 14 to the 
consoles 12 or processors 14 diat are located upstream to be supplied to the consoles 12 or the 
processors 14 that are located downstream, it is possible to control any of the consoles 12 and 
25 the processors 14 firom any of the consoles 12 or the processors 14 without establishing a 
special unit with which the transmission paths 16 are mixed or separated. 
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Incidentally, the fact that the consoles 12 and the processors 14 are connected 
here by loops means that the consoles 12 as well as the processors 14 that constitute the mixing 
system are respectively connected in an environment such that the transmission path 16 that is 
exclusively for transmission (output) is used for the transmission (output) of the signals (the 
5 digital control signals as well as the digital audio signals) to the downstream consoles 12 or 
processors 14 and the transmission path 16 that is exclusively for reception (input) is used for 
the reception (input) of the signals (the digital control signals as well as the digital audio 
signals) from the upstream consoles 12 or processors 14. 

In this manner, since, in the mixing system in which the consoles 12 and the 

II processors 14 have been connected in a loop via the transmission path 16, it is not necessary to 

III establish a separate unit with which the transmission paths 16 are mixed or separated, it is 
T-; possible to configure a mixing system in which a total of three or more consoles 12 and 

processors 14 including at least one each of console 12 and processor 14 are connected without 

W causing the configuration to become complicated or the costs to become high. 

II There is a connection method such as is shown here in, for example, FIG. 3(a), 

(b) and (c) as a connection method for the configuration of a mixing system in which a total of 
three or more consoles 12 and processors 14 including at least one each of console 12 and 

a processor 14 are connected in a loop via the transmission path 16. 

In other words, in the connection method that is shown in FIG. 3(a), the first 

20 console 12 is connected to the second console 12, which is downstream from it, via the 

transmission path 16, the second console 12 is connected to the first processor 14, which is 
downstream from it, via the transmission path 16 and the first processor 14 is connected to the 
first console 12, which is downstream from it, via the transmission path 16. In this 
arrangement, two consoles 12 and one processor 14 are connected in a loop via the 

25 transmission path 16. 
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In this case, it is set up, for example, such that control of the processor can be 
carried out from two places at the same time, a console in the rear of the performance venue 
and a console in a wing of the stage. 

In addition, in the connection method that is shown in FIG. 3(b), the first 
5 console 12 is connected to the first processor 14, which is downstream from it, via the 

transmission path 16, the first processor 14 is connected to the second processor 14, which is 
downstream from it, via the transmission path 16 and the second processor 14 is connected to 
the first console 12, which is downstream from it, via the transmission path 16. In this 
arrangement, one console 12 and two processors 14 are connected in a loop via the 
ll transmission path 16. 

In this case, it is set up, for example, such that two processors are provided to 

H Til 

increase the number of channels that can be processed and the two processors can be controlled 
; by means of one console. 

In addition, in the connection method that is shown in FIG. 3(c), the first 
P console 12 is connected to the first processor 14, which is downstream from it, via the 
S transmission path 16, the first processor 14 is coimected to the second console 12, which is 
D downstream from it, via the transmission path 16, the second console 12 is connected to the 

second processor 14, which is downstream from it, and the second processor 14 is connected 

to the first console 12, which is downstream from it, via the transmission path 16. In this 
20 arrangement, two consoles 12 and two processors 14 are connected in a loop via the 

transmission path 16. 

As is shown in the illustrations of FIG. 3(a), (b) and (c), it is set up such that, 

by means of a configuration of the mixing system in which a total of three or more consoles 12 

and processors 14 including at least one each of console 12 and processor 14 are connected in a 
25 loop via the transmission path 16, it is possible to transmit (output) the digital signals (the 

digital control signals as well as the digital audio signals) from any console 12 or processor 14 
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that is upstream from any console 12 or processor 14 that is downstream via the transmission 
path 16. 

In other words, in this mixing system, unit numbers (unit numbers are handled 
as digital control signals) are assigned in advance for each of the consoles 12 and the 
5 processors 14 that constitute the mixing system as identification data with which to identify 
each of them and, because of this, by transmitting a digital control signal to which a unit 
number has been attached via the transmission path 16, it is possible to control the console 12 
or the processor 14 that corresponds to said number. 

Incidentally, specific unit numbers are defined and these specific unit numbers 
iS are the subjects of control for all of the consoles 12 and the processors 14. 

That is to say, in the consoles 12 or the processors 14 that are downstream on 
the transmission path 16, the unit number that is attached to the digital control signal that has 
been input by a console 12 or a processor 14 that is upstream on said transmission path 16 is 
l'^ detected, a comparison is made between the detected unit number and its own (that of the 
Q console 12 or the processor 14 to which the digital control signal has been input) unit number 
O and, if it is a digital control signal in which the detected unit number and its own unit number 
p match, it carries out its processing without outputting the signal to a console 12 or a processor 
14 that is farther downstream. 

On the other hand, when a comparison is made between the detected unit 
20 number and its own (that of the console 12 or the processor 14 to which the digital control 
signal has been input) unit number, if it is a digital control signal in which the detected unit 
number and its own unit number do not match, it outputs the signal unchanged to a console 12 
or a processor 14 that is farther downstream than it is. 

In addition, with regard to a digital control signal that has not been processed by 
25 any downstream console 12 or processor 14, it is set up such that it will not be output to the 
console 12 or the processor 14 that is the transmitter that has initially output said signal. 
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Incidentally, in addition to the unit number of the transmission destination, the unit number of 
the transmitter is attached to the digital control signal. 

The consoles 12 and the processors 14 into which the digital control signal has 
been input detect the unit number of the transmitter, a comparison is made between the 
5 detected unit number and its own (that of the console 12 or the processor 14 to which the 
digital control signal has been input) unit number and, if it is a digital control signal in which 
the detected unit number and its own unit number match, it does not output the digital control 
signal that has been input to a console 12 or a processor 14 that is farther downstream than it 
is. 

IjQ Incidentally, even in those cases where a total of three or more consoles 12 and 

m processors 14 including at least one each of console 12 and processor 14 are connected, the 
i; process is started in any one of the apparatuses and stopped in an apparatus other than that one. 
i; 1 Here, in a case where, in the mixing system that is shown in the FIG. 1 and 

FIG. 3(a), (b) and (c), there has been a disconnection of the transmission path 16 (as has been 
y discussed above, since the transmission path 16 and the transmission path 18 are configured 
y identically, the transmission path 16 is used to represent both; with regard to "transmission 
p path 16," in FIG. 1 also, this is meant to include "transmission path 18"), the discormection 

detection processing routine that is shown in the flowchart of FIG. 4 is executed as the process 

that accompanies the discormection of the transmission path 16 and, together with the carrying 
20 out of the disconnection detection processing, the disconnection message reception processing 

routine that is shown in the flowchart of FIG. 5 is executed, and the disconnection message 

processing is carried out. 

Incidentally, both the consoles 12 and the processors 14 operate based on 

dedicated programs of the microcomputer that is not shown in the drawings and it will be 
25 explained that common routines are used in said discormection detection processing routine and 

said disconnection message reception processing routine. Of course, it may be set up such that 

the consoles 12 and the processors 14 each use dedicated routines, 
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First, an explanation will be given regarding the disconnection detection 

processing with reference to the flowchart of the disconnection detection processing routine 

that is shown in FIG. 4. 

This disconnection detection processing routine is a routine that is executed 
5 when the transmission path 16 that is used exclusively for reception (input) has been 

disconnected in the console 12 or the processor 14 with said transmission path 16. 

In other words, in this mixing system, the external clock (subframe) is input to 

the console 12 or the processor 14 via the dedicated transmission path 16 for reception (input) 

and, if said dedicated transmission path 16 for reception (input) should become disconnected, 
W the input of the external clock will not be input. A clock detection circuit in the console 12 or 
III the processor 14 detects the fact that the dedicated transmission path 16 for reception (input) 
r^i has been disconnected by detecting that the external clock is no longer being input from the 
f£ dedicated transmission path 16 for reception (input) and the disconnection detection processing 
y routine that is shown in FIG. 4 is started and executed in the console 12 or the processor 14 
If with which said dedicated transmission path 16 for reception (input) is used. 

That is to say, when the disconnection detection processing routine is started by 
^ U the detection of the disconnection of the input, first, the clock signal, which is the standard for 
p operation, ceases to be generated by the external clock from the dedicated transmission path 16 

for reception (input) and is switched such that it is generated by the built-in clock (Step S402). 
20 Incidentally, the details of the processing that is shown in FIG. 4 relate to a 

slave apparatus and, in the case of a master apparatus, only the processing excluding this Step 

S402 of the processing contents that are shown in FIG. 4 is carried out. 

When the processing of the Step S402 has finished, it proceeds to the processing 

of Step S404 and a determination is made regarding the unit that has detected the disconnection 
25 of the dedicated transmission path 16 for reception (input), in other words, whether the unit 

itself is a console 12 or a processor 14. 
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In the Step S404, in the case where a determination has been made that the unit 
that has detected the disconnection of the dedicated transmission path for reception (input), that 
is to say, the thing itself, is a console 12, a display is made in the display section 100 to the 
effect that there has been a disconnection, for example, a display regarding the disconnection 
5 such as, "disconnection produced," is carried out (Step S406), advising the user of the fact that 
the transmission path 16 has been disconnected. 

When the processing of this Step S406 has finished, it proceeds to Step S410 
and a disconnection message indicating that the transmission path 16 has been disconnected is 
transmitted as a digital control signal by a message generation circuit via the dedicated 
transmission path 16 for transmission (output) to the downstream consoles 12 or processors 14. 
At this time, special unit numbers are used for all of the consoles 12 and 
ffl processors 14 that are the objects of control as the unit numbers for the transmission 
: n destinations that are attached to the disconnection message. 

f] Then, when the processing of Step S410 has finished, this disconnection 

|5 detection processing routine terminates. 

pi On the other hand, in the Step S404, in the case where it has been determined 

fl 1 that the unit that has detected the fact that the dedicated transmission path 16 for reception 

(input) has been disconnected is a processor 14, it proceeds to the Step S410 and a 

disconnection message indicating that the transmission path 16 has been disconnected is 
20 transmitted as a digital control signal by a message generation circuit via the dedicated 

transmission path 16 for transmission (output) to the downstream consoles 12 or processors 14 

providing notification of the disconnection. 

Then, when the processmg of Step S410 is finished, this disconnection detection 

processing routine terminates. 
25 Incidentally, in the case where the dedicated transmission path 16 for reception 

(input) is disconnected and the external clock ceases to be input, a digital signal is output that 

the levels of the separation section 30 and the separation section 40 are "0. " 
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In addition, in the consoles 12 or the processors 14 by which, as described 
above, the disconnection message has been received by a message receiving circuit via the 
dedicated transmission path 16 for reception (input), the disconnection message reception 
processing routine (FIG. 5) is launched by the reception of the disconnection message and 
5 executed. 

Incidentally, in the case where the unit number from the transmitter that is 
attached to the disconnection message that has been received matches the unit number of that 
unit, the processing routine for the disconnection message reception is launched. 

When this disconnection message reception routine is launched, first, a 
tS determination is made as to whether the unit that has received the disconnection message is a 
J;,; console 12 or a processor 14 (Step S502). 

in In the case where, in the Step S502, it has been determined that the unit that has 

; n received the disconnection message is a console 12, a display is made in the display section 

100 to the effect that there has been a disconnection, for example, a display regarding the 
11 disconnection such as, "disconnection produced," is carried out (Step S504), advising the user 
O of the fact that the transmission path 16 has been disconnected. 

J "1 When the processing of this Step S504 has finished, it proceeds to Step S506 

and a disconnection message mdicating that the transmission path 16 has been disconnected is 
transmitted as a digital control signal via the dedicated transmission path 16 for transmission 

20 (output) to the downstream consoles 12 or processors 14. 

Then, when the processing of Step S506 has finished, this disconnection 
detection processing routme terminates. 

On the other hand, in the Step S502, in the case where it has been determined 
that the unit that has received the disconnection is a processor 14, it proceeds to Step S506 and 

25 a disconnection message indicatmg that the transmission path 16 has been disconnected is 
transmitted as a digital control signal via the dedicated transmission path 16 for transmission 
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(output) to the downstream consoles 12 or processors 14 providing notification of the 
disconnection. 

Then, when the processing of Step S506 is finished, this disconnection detection 
processing routine terminates. 
5 Accordingly, by means of execution of the disconnection detection processing 

and the disconnection message reception processing that accompany the discoimection of the 
transmission path 16, a disconnection message that indicates that the transmission path 16 has 
been discoimected is transmitted to all of the consoles 12 and processors 14 that are connected 
in a loop via the transmission path 16 and notification of the disconnection is made. 
11 Then, as the processing in response to the reception of the disconnection 

\J\ message, a display to the effect that the transmission path 16 has been disconnected is made in 
'{f: the display section 100 of the console 12 and the message is again transmitted to the consoles 
'f^ 12 or the processors 14 that are downstream. 

W In addition, the processor 14 transmits the disconnection message to the 

l§ consoles 12 or the processors 14 that are downstream as the processing in response to the 

^t' reception of the disconnection message. 

In FIG. 6 and FIG. 7, in the case in which the first console 12 for the mixing 

p system that is shown in FIG. 3(c) is the master, for the case where the first console 12 (the 
master) has detected the disconnection, the case where the first processor 14 (a slave) has 

20 detected the disconnection, the case where the second console 12 (a slave) has detected the 
disconnection and the case where the second processor 14 (a slave) has detected the 
disconnection, status change diagrams in the disconnection detection processing as well as the 
disconnection message reception processing are shown for the first console 12 (the master), the 
first processor 14 (a slave), the second console 12 (a slave) and the second processor 14 (a 

25 slave), respectively. 

As can be understood from the status change diagrams shown in FIG. 6 and 
FIG. 7, no matter at what connection location on the transmission path 16 there has been a 
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disconnection, all of the consoles 12 as well as the processors 14 that constitute the mixing 
system are advised of the occurrence of the disconnection. In addition, processing in response 
to the disconnection point on the transmission path 16 is carried out in each of the consoles 12 
as well as the processors 14. 
5 As described above, the disconnection detection processing and the 

disconnection message reception processing are executed in the case where the transmission 
path 16 has been disconnected. However, in the case where said transmission path 16 has been 
reconnected after it has been disconnected, the connection detection processing routine that is 
shown in the flowchart of FIG. 8 is executed as the processing that accompanies the connection 
W of the transmission path 16 and the connection detection processing is carried out. 

Incidentally, the consoles 12 and the processors 14 are each operated based on 
in dedicated programs of a microcomputer that is not shown in the drawing and an explanation is 
fi given regarding said connection detection processing routine in which a common routine is 
yj used. Of course, dedicated routines may be used for each of the consoles 12 and the processors 
1 14. 

^l ! An explanation will be given regarding the connection detection processing with 

iU reference to the flowchart of the connection detection processing routine that is shown ui FIG. 
S 8. 

This connection detection processing routine is a routine that is executed when 
20 the transmission path 16 is connected such that the external clock can be input with the 
console 12 or the processor 14 that is used with said transmission path 16 that is used 
exclusively for reception (input) that has been connected. 

As described above, in this mixing system, the external clock is input to the 
console 12 or the processor 14 via the dedicated transmission path 16 for reception (input) and, 
25 m the console 12 or the processor 14 in which the external clock has been input, synchronous 
switching from the built-in clock to the external clock occurs and the processing is carried out. 
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Accordingly, when the transmission path has been connected, the input of the 
external clock to the console 12 or the processor 14 with which the transmission path 16 is 
used exclusively for reception (input) is begun and the fact that the dedicated transmission path 
16 for reception (input) has been connected is detected by the console 12 or the processor 14 
5 by means of the detection of the starting of the input of the external clock. The connection 
detection processing routine that is shown in FIG. 8 is launched and executed in the console 12 
or the processor 14 with which said transmission path 16 that has been connected is used 
exclusively for reception (input). 

That is to say, when the connection detection processmg routine is launched due 
IS to the detection of the connection of the input, synchronous switching to the external clock is 
If: carried out (Step S802). 

?| Actually, the processing for the synchronous switching in Step S802 to the 

external clock by the console 12 or the processor 14 with which the transmission path 16 that 

y has been connected is used exclusively for reception (input) is carried out only in the case 

|i where they are set as slaves. 

When the processing of the Step S802 is finished, it proceeds to the processing 

fIJ of Step S804 and the console 12 or the processor 14 with which the transmission path 16 that 

□ has been connected is used exclusively for reception (input) transmits a digital control signal as 
a connection confirmation message that has its own unit number attached as the transmission 

20 destination. 

On the other hand, the consoles 12 or processors 14 other than the console 12 or 
the processor 14 with which the transmission path 16 that has been connected is used 
exclusively for reception (input) receive the connection confirmation message from the 
dedicated transmission path for reception (input) by means of a flowchart not shown in the 
25 drawing and transmit it unchanged to the dedicated transmission path for transmission (output). 

When the processing of this Step S804 finishes, it proceeds to the processing of 

Step S806. 
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In Step S806, a determination is made as to whether or not a specified period of 
time (for example, 5 minutes) has passed from the transmission of the connection confirmation 
message in Step S804. 

In the case where, in Step S806, a determmation has been made that a specified 
5 period of time has not passed fi*om the transmission of the connection confirmation message in 
Step S804, a determination is made as to whether or not the coimection confirmation message 
has been received (Step S808). 

In addition, in the case where, in Step S806, a determination has been made that 
a specified period of tune has passed fi:om the transmission of the connection confirmation 
tt message in Step S804, it means that the dedicated transmission path 16 for reception (input) 

with which the connection detection processmg routine has been launched has been connected 
ill but the consoles 12 and the processors 14 are not connected in a loop and the connection 
JSj detection processing routine is terminated. 

^ Then, in the case where, ia Step S808, it has been determined that the 

Q connection confirmation message has been received, it proceeds to Step S810. In other words, 
h in the case where the console 12 or the processor 14 has received the connection confirmation 
L?^ message that it itself has transmitted, it means that the console 12 as well as the processor 14 
O have detected the fact that a loop connection has been made by the connection of the dedicated 

transmission path 16 for reception (input) with which the connection detection processing 
20 routine has been launched. 

On the other hand, in the case where, in Step S808, it has not been determined 

that the connection confirmation message has been received, it returns to Step S806 and the 

processing is repeated. 

When the processing of Step S808 has finished, it proceeds to Step S810 and a 
25 confirmation completion message to provide notification of the loop connection is transmitted 

to the other consoles. By this means, it becomes possible to carry this out in other apparatuses 
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and not only in the apparatus that has detected the "connection display" or the "user's 
confirmation (should the connection processing be carried out?)." 

When the processing of Step S810 has finished, it proceeds to Step S812 and 
makes a determmation as to whether the item that has detected the connection of the dedicated 
5 transmission path 16 for reception (input), in other words, the unit itself, is a console 12 or a 
processor 14. 

In the case where, in the Step S812, a determination has been made that the item 
that has detected the connection of the dedicated transmission path 16 for reception (input), in 
other words, the unit itself, is a console 12, it proceeds to Step S814, a display to the effect 
IB that a connection has been made, for example, a coimection display such as "loop coimection 
[|:| completed," is carried out in the display section 100, and the user is notified of the fact that the 
ri^i transmission path 16 that had been disconnected has been connected again. 
J2 On the other hand, in the case where, in the Step S812, a determuiation has been 

m made that the item that has detected the coimection of the dedicated transmission path 16 for 
fl reception (input), in other words, the unit itself, is a processor 14, the connection detection 

processing routine is terminated. 
flJ When the processing of Step S814 has finished, it proceeds to Step S816, 

p queries whether or not the control parameters have been transmitted by the user by means of 
the display device and remains in a state of waiting for input from the operators that are not 
20 shown in the drawing and waiting for the reception of the coimection message. 

In the case where, in Step S816, the user has carried out the operation with 
which the control parameters are transmitted, it proceeds to Step S818 and a message that 
signifies that the transmission path 16 has been connected is transmitted as a digital control 
signal via the dedicated transmission path 16 for transmission (output) to the consoles 12 or the 
25 processors 14 that are downstream. 

Then, when the processing of Step S818 has finished, it proceeds to the 
processing of Step S820 and the control parameters with which the direction of the control of 
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the processors 14 is carried out are transmitted downstream as a digital control signal via the 
dedicated transmission path 16 for transmission (output). 

Here, the values of the control parameters are in conformance with the current 
state of each of the operators of the remote fader 20. 
5 On the other hand, in the case where, in the Step S816, the user has carried out 

an operation to not transmit the control parameters, the cormection detection processing routine 
terminates. 

In addition, in the case where in the Step S816, the confirmation message has 
been transmitted, in other words, in the case where the user has carried out a confirmation 
f| operation with another console, it proceeds to Step S820 and the control parameters with which 
111 the control of the processor 14 is directed are transmitted downstream as a digital control 
iji signal via the dedicated transmission path 16 for transmission (output). 
'M Here, the values of the control parameters are in conformance with the current 

W state of each of the operators of the remote fader 20. 

t§ Then, when the processmg of Step S820 has finished, the coimection detection 

processing routine is terminated. 

Incidentally, hi the processing of the console that has transmitted the 
p confirmation completion message, the confirmation completion message that has been 

transmitted from upstream in the same manner as the other digital control signals is transmitted 
20 downstream and, together with this, the processing is carried out in conformance with each of 
the steps from Step S814 and on. 

In addition, in the state of waiting for the input where a query is made as to 
whether or not the user has transmitted the control parameters from the display device 100, 
even in a case where the connection message that is transmitted from another console is 
25 transmitted, further processing is not carried out. 

Accordmgly, in this mixing system, by means of the execution of the connection 
detection processing that accompanies the connection of the transmission path 16, the user is 
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notified of the fact that the transmission path 16 has been reconnected in a loop and, together 
with this, the control parameters for the setting of the processors 14 are transmitted from the 
console 12 to all of the processors 14 that are connected in a loop via the transmission path 16. 

In FIG. 9 through FIG. 13, for the case in which the first console 12 for the 
5 mixing system that is shown in FIG. 3(c), status change diagrams are shown for the first 
console 12 (master), the first processor 14 (a slave), the second console 12 (a slave) and the 
second processor 14 (a slave) in the connection detection processing as well as the connection 
message reception processing. 

As can be understood from the status change diagrams that are shown in FIG. 9 
}Q through FIG. 13, no matter in what location on the transmission path 16 the connection has 
fz been made, all of the consoles 12 as well as the processors 14 that constitute the mixing system 
w are provided notification of the production of the connection. In addition, the control 
,0 parameters for the setting of the processors 14 are transmitted by the console 12 to the 
processors 14. 

15 Incidentally, for the connection method to connect the consoles 12 and 

g I processors 14 in the above-mentioned preferred embodiment in order to construct the mixing 
system, for example, a connection method such as the one shown in FIG. 1 and FIG. 3(a), (b) 

rz; and (c) has been presented. However, this connection method does not go beyond simply being 
an illustration and even in a case where any number of consoles 12 and processors 14 are used 

20 which are connected such that they become a loop in any order desired and the mixing system 
is configured, in the case where, in the same maimer as described above, the transmission path 
that was disconnected has been connected, no matter at what location on the transmission path 
16 the connection is made, notification is made to all of the consoles 12 and the processors 14 
that constitute the mixing system that the cormection has occurred and, of course, the 

25 processing is carried out in each of the consoles 12 and the processors 14 in conformance with 
the connection location on the transmission path 16. 
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In addition, in the case where the loop connection has been confirmed, it has 
been set up such that only "loop connection completed" or "carry out the connection 
processing?" is displayed in the display section 100 of the console 12, however, this is not 
limited to these. 

5 For example, it may be set up such that the transmission path that has been 

reconnected is the transmission path for transmission (dedicated) of whichever apparatus is 
displayed based on the unit number of the transmitter that has been attached to the connection 
completion message. In addition, it may be set up such that this display is carried out in a 
processor 14. 

H In addition, in this preferred embodiment, it has been set up such that in the 

ill case where the comqpletion of the loop connection has been detected by a console or a 
it] processor, confirmation by the user is demanded and the connection message and the control 
fi parameters are transmitted following the confirmation of the user, however, this is not limited 
W to this. 

S For example, it may be set up such that the connection message and the control 

J^i parameters are transmitted automatically without demanding confirmation by the user. 
; In addition, it may also be set up such that the user is able to select whether or 

Q not the connection message and the control parameters will be transmitted automatically. 

In addition, it may also be set up such that the method of transmission is made 
20 to be different depending on whether the unit that detects the completion of the loop connection 
is a console or a processor. For example, it may be set up such that in the case where the unit 
that has detected the completion of the loop connection is a console, the connection message 
and the control parameters are transmitted following the confirmation by the user and, in the 
case where the unit that has detected the completion of the loop connection is a processor, the 
25 connection message and the control parameters are transmitted automatically without 
demanding confmnation by the user. 
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In addition, in the above-mentioned preferred embodiment, it has been set up 
such that the console 12 or the processor 14 that has detected the connection of the dedicated 
transmission path for reception (input) transmits the confirmation message after confirming that 
the loop connection has been completed, however, this is not limited to this. 
5 For example, it may be set up such that in the case where a console or a 

processor has detected the connection of the input of the dedicated transmission path for 
reception (input), the confirmation completion message is transmitted and the processing is 
carried out in another console or processor in response to the completion of the loop 
connection and, together with this, the completion of the loop connection is confirmed by the 

tQ reception of the confirmation completion message that it has transmitted. 

jVj In this case, it may be set up such that when the confirmation completion 

message that has been transmitted by the unit itself cannot be received within a specified period 
of time, it is taken to mean that the loop connection has not been completed and a message is 

7^ transmitted with which the confirmation completion message that the unit itself has transmitted 

|4 is voided. 

0] In addition, in the above-mentioned preferred embodiment, it is set up such that 

lU the completion of the loop connection is confirmed following the detection of the connection of 
5J the dedicated transmission path for reception (mput), however, this is not limited to this. 

For example, under a condition where any of the transmission paths has been 
20 disconnected, if it is set up such that one of the consoles or the processors periodically 

transmits a special message, when the loop connection has been completed, the message that 
was transmitted is the one that is received by the unit itself. In this manner, it may be set up 
such that the reception of the message that has been transmitted is handled as detection data 
and a confirmation completion message or a connection message is transmitted. 
25 In addition, in the above-mentioned preferred embodiment, it is set up such that 

in the case where it has been confirmed that the loop connection has been completed, the 
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values of the control parameters that correspond to the current state of the operators of the 
remote fader 20 are transmitted, however, this is not limited to this. 

For example, it may be set up such that when the remote fader 20 is operated, 
the new state of the operator is stored and, in the case where the completion of the loop 
5 connection has been confirmed, the remote fader 20 operator state that has been stored is 
transmitted. It may also be set up such that one remote fader 20 is provided for a plurality of 
control parameters in common, the control of any of the control parameters is directed by that 
remote fader 20 and this method is used in the case where the processors 14 are controlled. 

In addition, in the above-mentioned preferred embodiment, the transmission 
to path 16 and tlie transmission path 18 are used with conductors that conform to AES-EBU, 
isi which is an existing format, however, it does not matter which form is used as long as it is a 
^ transmission form with which the digital control signals can be transmitted. For example, one 
m such as SPDIF optical cable may be used. 

y i Since the present invention is configured as has been explained above, it exhibits 

15 the advantageous result that, for a mixing system that is configured such that the audio control 
S • apparatus that directs the control of an audio signal and the audio processing apparatus that 
:;j mixes and processes the audio signals based on the control instructions from said audio control 
apparatus are physically separated and which is also configured such that the audio control 
apparatus and the audio processing apparatus are connected via a transmission path and, 
20 together with this, it is possible to place the two separately in different locations, when the 

transmission path that was disconnected is reconnected, it is possible to carry out processing in 
which the control parameters for setting the audio processing apparatus are transmitted to the 
audio processing apparatus from the audio control apparatus and processing with which visual 
confirmation that the connection has been made again is provided to the user. 



110113, 110115 

-38- 



015.433835.3 



Attorney Docket No. 230980.0223 



WHAT IS CLAIMED IS: 



1 1 . An audio mixing system for use in performance venues, the audio mixing 

2 system comprising: 

3 one or more audio control apparatuses for generating control instructions to 

4 control: audio signals; 

5 one or more audio processing apparatuses for mixing and processing the audio 

6 signals based on the control instructions, the one or more audio control apparatuses and the one 
M or more audio processing apparatuses physically separable from each other; and 

;| a phirality of transmission paths configured in a loop for connecting the one or 

Ei more audio control apparatuses and the one or more audio processing apparatuses, the plurality 

Hi of transmission paths including a transmitting path and a receiving path for communicating the 

fi control instructions and audio signals through the loop in a single direction; 
\2 wherein each audio control apparatus comprises a first clock detector for 



Si detecting a disconnection between the receiving path and the audio control apparatus, and a first 

lit message generator for transmitting a disconnection message to other audio control apparatuses 

|l and audio processing apparatuses over the transmitting path when a disconnection of the 

i6 receiving path has been detected by the first clock detector. 



1 2. An audio mixing system as recited in claim 1, each audio control 

2 apparatus further including: 

3 a first message receiver for receiving disconnection messages; and 

4 a display device for displaying an indication of disconnection when a 

5 disconnection message is received by the first message receiver. 
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1 3. An audio mixing system as recited in claim 2, wherein the first message 

2 generator is capable of re-transmitting disconnection messages received by the first message 

3 receiver. 

1 4. An audio mixing system as recited in claim 1, each audio processing 

2 apparatus comprising: 

3 a second clock detector for detecting a disconnection between the receiving path 

4 and the audio processing apparatus; and 

O a second message generator for transmitting a disconnection message to other 

ll audio control apparatuses and audio processing apparatuses over the transmitting path when a 

ft disconnection of the receiving path has been detected by the second clock detector. 

"rt 5. An audio mixing system as recited in claim 4, each audio processing 

:2 apparatus further including a second message receiver for receiving disconnection messages; 
a wherein the second message generator is capable of re-transmitting disconnection 

messages received by the second message receiver. 
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1 6. An audio mixing system for use in performance venues, the audio mixing 

2 system comprising: 

3 one or more audio control apparatuses for generating control instructions to 

4 control audio signals; 

5 one or more audio processing apparatuses for mixing and processing the audio 

6 signals based on the control instructions, the one or more audio control apparatuses and the one 

7 or more audio processing apparatuses physically separable from each other; and 

8 a plurality of transmission paths configured in a loop for connecting the one or 
irf more audio control apparatuses and the one or more audio processing apparatuses, the plurality 
M of transmission paths including a transmitting path and a receiving path for conmiunicating the 
i| control instructions and audio signals through the loop in a single direction; 

IS wherein each audio control apparatus comprises a first message generator for 

13 transmitting a first connection signal over the transmitting path, and a first message receiver for 

14 detecting that a loop connection of the plurality of transmission paths has been completed by 
S subsequently receiving the first connection signal on the receiving path. 

3 7. An audio mixing system as recited in claim 6, each audio control 

2 apparatus further including: 

3 a control signal generator for changing a control state in conformance with an 

4 operation of a specified operator, transmitting a first control instruction signal for executing 

5 first control instructions in conformance with the changed control state over the transmitting 

6 path, and transmitting a second control instruction signal for executing second control 

7 instructions in conformance with a most recent control state when the first connection signal is 

8 received by the first message receiver. 
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1 8. An audio mixing system as recited in claim 6, each audio control 

2 apparatus further including a display device for displaying a connection message when the first 

3 connection signal has been received by the first message receiver. 

1 9. An audio mixing system as recited in claim 6, wherein the first message 

2 generator is capable of transmitting a second connection signal over the transmitting path when 

3 the first connection signal has been received by the fnst message receiver. 

1 10. An audio mixing system as recited in claim 6, each audio processing 

M apparatus comprising: 

"3; a second message generator for transmitting a third cormection signal over the 

transmitting path; and 

fS a second message receiver for detecting that a loop cormection of the plurality of 

3 transmission paths has been completed by subsequently receiving the third connection signal on 

;:f the receiving path; 

'iB wherein the second message generator is capable of transmitting a fourth 

J J cormection signal over the transmitting path when the third connection signal has been received 

1:0 by the second message receiver. 
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1 1 1 . In an audio mixing system having one or more audio control apparatuses 

2 for generating control instractions to control audio signals and one or more audio processing 

3 apparatuses for mixing and processing the audio signals based on the control instructions, the 

4 one or more audio control apparatuses and the one or more audio processing apparatuses 

5 physically separable from each other but connectable through a plurality of transmission paths 

6 in a loop, the plurality of transmission paths including a transmitting path and a receiving path 

7 for communicating the control instructions and audio signals through the loop in a single 

8 direction, a method for monitoring and controlling the audio mixmg system, the method 
g comprising the steps of: 



M detecting a disconnection between the receiving path and an audio control 

H apparatus; and 

li transmitting a discormection message to the one or more audio control 

13 apparatuses and the one or more audio processing apparatuses over the transmitting path when a 

14 discormection between the receiving path and an audio control apparatus has been detected. 



Jr| 12. A method for monitoring and controlling audio mixing systems as recited 

Q in claim 11, the method further including the steps of: 

3 receiving discormection messages at an audio control apparatus; and 

4 displaying an indication of discormection at the audio control apparatus when a 

5 disconnection message is received by the audio control apparatus. 

1 13. A method for monitoring and controlling audio mixing systems as recited 

2 in claim 12, further including the step of re-transmitting discormection messages received by the 

3 audio control apparatus. 
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1 14. A method for monitoring and controlling audio mixing systems as recited 

2 in claim 11, further including the steps of: 

3 detecting a disconnection between the receiving path and an audio processing 

4 apparatus; and 

5 transmitting a disconnection message to other audio control apparatuses and 

6 audio processing apparatuses over the transmitting path when a disconnection between the 

7 receiving path and an audio processing apparatus has been detected. 

1 15. A method for monitoring and controlling audio mixing systems as recited 

•J in claim 14, further including the steps of: 

^ receiving discoimection messages at the audio processing apparatus; and 

^-i re-transmitting disconnection messages received by the audio processing 

13 apparatus. 
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1 16. In an audio mixing system having one or more audio control apparatuses 

2 for generating control instructions to control audio signals and one or more audio processing 

3 apparatuses for mixing and processing the audio signals based on the control instructions, the 

4 one or more audio control apparatuses and the one or more audio processing apparatuses 

5 physically separable from each other but connectable through a plurality of transmission paths 

6 in a loop, the plurality of transmission paths including a transmitting path and a receiving path 

7 for conmiunicating the control instructions and audio signals through the loop in a single 

8 dkection, a method for monitoring and controlling the audio mixing system, the method 
..9 comprising the steps of: 



li transmitting a first connection signal from an audio control apparatus over the 

M transmitting path; and 

jS detecting that a loop connection of the plurality of transmission paths has been 

III completed by subsequently receiving the first connection signal at the audio control apparatus 

14 on the receiving path. 



Q 17. A method for monitoring and controUmg audio mixing systems as recited 

'r§ in claim 16, the method further including the steps of: 

"3 changing a control state in conformance with an operation of a specified 

4 operator; 

5 transmitting a first control instruction signal for executing first control 

6 instructions in conformance with the changed control state over the transmitting path; and 

7 transmitting a second control instruction signal for executing second control 

8 instructions in conformance with a most recent control state when the first connection signal is 

9 received at the audio control apparatus. 
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1 18. A method for monitoring and controlling audio mixing systems as recited 

2 in claim 16, farther including the step of displaying a connection message when the first 

3 connection signal has been received by the audio control apparatus. 

1 19. A method for monitoring and controlling audio mixing systems as recited 

2 in claim 16, further including the step of transmitting a second connection signal over the 

3 transmitting path when the first connection signal has been received by the audio control 

4 apparatus. 



% 20. A method for monitoring and controlling audio mixing systems as recited 

yl in claim 16, further including the steps of: 

yS transmitting a third connection signal from the audio processing apparatus over 

:;]| the transmitting path; 

^ detecting that a loop connection of the plurality of transmission paths has been 

CI completed by subsequently receiving the thuxi connection signal at the audio processing 

ff apparatus on the receiving path; and 

JJ$ transmitting a fourth connection signal from the audio processing apparatus over 

0 the transmitting path when die third connection signal has been received by the audio 

10 processing apparatus. 
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1 21. In an audio mixing system having one or more audio control apparatuses 

2 for generating control instructions to control audio signals and one or more audio processing 

3 apparatuses for mixing and processing the audio signals based on the control instructions, the 

4 one or more audio control apparatuses and the one or more audio processing apparatuses 

5 physically separable from each other but connectable through a plurality of transmission paths 

6 in a loop, the plurality of transmission paths including a transmittmg path and a receiving path 

7 for communicating the control instructions and audio signals through the loop in a single 

8 direction, an audio control apparatus is disclosed, comprising: 



^ a clock detector for detecting a discoimection between the receiving path and the 

W audio control apparatus; and 

l| a message generator for transmitting a disconnection message to other audio 

© control apparatuses and audio processing apparatuses over the transmitting path when a 

II disconnection of the receiving path has been detected by the clock detector. 

m| 22. The audio control apparatus as recited in clahn 21, further hicluding: 

^ a message receiver for receiving disconnection messages; and 

]3 a display device for displ^ing an indication of disconnection when a 

4 disconnection message is received by the message receiver. 

1 23. The audio control apparatus as recited in claim 22, wherein the message 

2 generator re-transmits disconnection messages received by the message receiver. 
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1 24. In an audio mixing system having one or more audio control apparatuses 

2 for generating control instructions to control audio signals and one or more audio processing 

3 apparatuses for mixing and processing the audio signals based on the control instructions, the 

4 one or more audio control apparatuses and the one or more audio processing apparatuses 

5 physically separable from each other but connectable through a plurality of transmission paths 

6 in a loop, the plurality of transmission paths including a transmitting path and a receiving path 

7 for conmiunicating the control instructions and audio signals through the loop in a single 

8 direction, an audio processing apparatus is disclosed, comprising: 



r§ a clock detector for detecting a discoimection between the receiving path and the 

audio processing apparatus; and 
ifl a message generator for transmitting a disconnection message to other audio 

|§ control apparatuses and audio processing apparatuses over the transmitting path when a 

i: 

W disconnection of the receiving path has been detected by the clock detector. 

gi 25. An audio processing apparatus as recited in claim 24, further inchiding a 

message receiver for receiving disconnection messages; 
3 wherein the message generator re-transmits disconnection messages received by 

4 the message receiver. 
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1 26. In an audio mixing system having one or more audio control apparatuses 

2 for generating control instructions to control audio signals and one or more audio processing 

3 apparatuses for mixing and processing the audio signals based on the control instructions, the 

4 one or more audio control apparatuses and the one or more audio processing apparatuses 

5 physically separable from each other but connectable through a plurality of transmission paths 

6 in a loop, the plurality of transmission paths including a transmitting path and a receiving path 

7 for communicating the control instructions and audio signals through the loop in a single 

8 direction, an audio control apparatus is disclosed, comprising: 

i§ a message generator for transmitting a first coimection signal over the 

JK) transmitting path; 

W a message receiver for detecting that a loop connection of the plurality of 

II transmission paths has been completed by subsequently receiving the first connection signal on 

H the receivmg path; and 

|4 a control signal generator for changing a control state in conformance with an 

p operation of a specified operator, transmitting a first control instructfon signal for executing 

H first control instructions in conformance with the changed control state over the transmitting 

If path, and transmitting a second control instruction signal for executing second control 

18 instructions in conformance with a most recent control state when the first connection signal is 

19 detected by the message receiver. 

1 27. An audio control apparatus as recited in claun 26, further including a 

2 display device for displaying a connection message when the first connection signal has been 

3 received by the message receiver. 
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1 28. An audio control apparatus as recited in claim 27, wherein the message 

2 generator is capable of transmitting a second connection signal over the transmitting path when 

3 the first connection signal has been received by the message receiver. 

1 29. In an audio mixing system having one or more audio control apparatuses 



2 for generating control instructions to control audio signals and one or more audio processing 

3 apparatuses for mixing and processing the audio signals based on the control instructions, the 

4 one or more audio control apparatuses and the one or more audio processing apparatuses 

^4 physically separable from each other but connectable through a plurality of transmission paths 
ui a loop, the plurality of transmission paths including a transmitting path and a receiving path 

if for communicating the control instructions and audio signals through the loop in a single 

j| direction, an audio processing apparatus is disclosed, comprising: 



^ a message generator for transmitting a first conneaion signal over the 

10 transmitting path; and 

11 a message receiver for detecting that a loop connection of the phirality of 

S transmission paths has been completed by subsequently receiving the first connection signal on 

13 the receiving path; 

1^ wherein the message generator is capable of transmitting a second connection 

15 signal over the transmitting path when the first connection signal has been received by the 

16 message receiver. 
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1 30. In a mixing system having one or more audio control apparatuses for 

2 generating control instructions to control audio signals and one or more audio processing 

3 apparatuses for mixing and processing the audio signals based on the control instructions, the 

4 one or more audio control apparatuses and the one or more audio processing apparatuses 



5 physically separable from each other but connectable through a plurality of transmission paths 

6 in a loop, the plurality of transmission paths including a transmitting path and a receiving path 

7 for communicating the control instructions and audio signals through the loop in a single 

8 direction, an audio control apparatus is disclosed, comprising: 



W a detection means for detecting a disconnection between the receiving path and 

ii the audio control apparatus; and 

tt a notification means for notifying other audio control apparatuses and audio 

iS processing apparatuses over the transmitting path when a disconnection of the receiving path 

13 has been detected by the detection means. 



Ci 3 1 . In a mixing system having one or more audio control apparatuses for 

|5 generating control instructions to control audio signals and one or more audio processing 
jai apparatuses for mixing and processing the audio signals based on the control instructions, the 



4 one or more audio control apparatuses and the one or more audio processing apparatuses 

5 physically separable from each other but connectable through a plurality of transmission paths 

6 in a loop, the plurality of transmission paths including a transmitting path and a receiving path 

7 for communicating the control instructions and audio signals through the loop in a single 

8 direction, an audio control apparatus is disclosed, comprising: 



9 a receiving means for receiving notifications of disconnections through the 

10 receiving path; and 

11 a display means for displaying a disconnection message when a notification of 

12 disconnection is received by the receiving means. 
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1 32. In a mixing system having one or more audio control apparatuses for 

2 generating control instructions to control audio signals and one or more audio processing 

3 apparatuses for mixing and processing the audio signals based on the control instructions, the 

4 one or more audio control apparatuses and the one or more audio processing apparatuses 

5 physically separable from each other but connectable through a plurality of transmission paths 

6 in a loop, the plurality of transmission paths including a transmitting path and a receiving path 

7 for communicating the control instructions and audio signals through the loop in a single 

8 direction, an audio control apparatus is disclosed, comprising: 

^ a receiving means for receiving notifications of disconnections through the 

1® receiving path; and 

ii a notification means for notifying other audio control apparatuses and audio 

M processing apparatuses over the transmitting path when a notification of disconnection has been 

jr^ received by the receiving means. 
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1 33. In a mixing system having one or more audio control apparatuses for 

2 generating control instructions to control audio signals and one or more audio processing 

3 apparatuses for mixing and processing the audio signals based on the control instructions, the 

4 one or more audio control apparatuses and the one or more audio processing apparatuses 



5 physically separable from each other but connectable through a plurality of transmission paths 

6 in a loop, the plurality of transmission paths including a transmitting path and a receiving path 

7 for communicating the control instructions and audio signals through the loop in a single 

8 direction, an audio processing apparatus is disclosed, comprising: 



a detection means for detecting a disconnection between the receiving path and 
|H the audio control apparatus; and 

II a notification means for notifying other audio control apparatuses and audio 

ii processing apparatuses over the transmitting path when a disconnection of the receiving path 
H has been detected by the detection means. 



S 34. An audio processing apparatus as recited in claim 33, farther including: 

52 a receiving means for receiving notifications of disconnections through the 

Q receiving path; and 

4 a notification means for notifying other audio control apparatuses and audio 

5 processing apparatuses over the transmitting path when a notification of disconnection has been 

6 received by the receiving means. 
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1 35. In a mixing system having one or more audio control apparatuses for 

2 generating control instractions to control audio signals and one or more audio processing 

3 apparatuses for mixing and processing the audio signals based on the control instructions, the 

4 one or more audio control apparatuses and the one or more audio processing apparatuses 

5 physically separable from each other but connectable through a plurality of transmission paths 

6 in a loop, the plurality of transmission paths including a transmitting path and a receiving path 

7 for communicating the control instructions and audio signals through the loop in a single 

8 direction, an audio control apparatus is disclosed, comprising: 

i§ a detection means for transmitting a coimection signal over the transmitting path, 

fi and detecting that a loop connection of the phirality of transmission paths has been completed 

11 by subsequently receiving the connection signal on the receiving path; 

1| a change instruction means for changing a control state in conformance with an 

operation of a specified operator, and transmittmg a first control instruction signal for 

|4 executing first control instructions in conformance with the changed control state over the 

Ip transmittmg path; and 

M a transmission means for transmitting a second control instruction signal for 

|| executing second control instructions in conformance with a most recent control state when the 

18 connection signal that indicates the loop connection of the plurality of transmission paths has 

19 been completed is detected by the detection means. 
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1 36. In a mixing system having one or more audio control apparatuses for 

2 generating control instructions to control audio signals and one or more audio processing 

3 apparatuses for mixing and processing the audio signals based on the control instructions, the 

4 one or more audio control apparatuses and the one or more audio processing apparatuses 

5 physically separable from each other but connectable through a plurality of transmission paths 

6 in a loop within which the control mstructions and audio signals are transmittable in a single 

7 direction, an audio control apparatus is disclosed, comprising: 

8 a detection means for transmitting a connection signal over the transmitting path, 
^ and detecting that a loop connection of the plurality of transmission paths has been completed 
to by subsequently receiving the connection signal on the receiving path; and 

W a display means for displaying a connection message when the connection signal 

li has been received by the detection means. 

1 37. In a mixing system having one or more audio control apparatuses for 



:l generating control instructions to control audio signals and one or more audio processing 

:3 apparatuses for mixing and processing the audio signals based on the control instructions, the 

' I one or more audio control apparatuses and the one or more audio processing apparatuses 

5 physically separable from each other but connectable through a plurality of transmission paths 

6 in a loop within which the control instructions and audio signals are transmittable in a single 

7 direction, an audio control apparatus is disclosed, comprising: 



8 a detection means for transmitting a first connection signal over the transmitting 

9 path, and detecting that a loop connection of the plurality of transmission paths has been 

10 completed by subsequently receiving the first connection signal on the receiving path; and 

11 a transmission means for transmitting a second connection signal over the 

12 transmitting path when the first connection signal has been received by the detection means. 
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1 38. In a mixing system having one or more audio control apparatuses for 

2 generating control instructions to control audio signals and one or more audio processing 

3 apparatuses for mixing and processing the audio signals based on the control instructions, the 

4 one or more audio control apparatuses and the one or more audio processing apparatuses 

5 physically separable from each other but connectable through a plurality of transmission paths 

6 in a loop within which the control instructions and audio signals are transmittable in a single 

7 direction, an audio processing apparatus is disclosed, comprising: 

8 a detection means for transmitting a first connection signal over the transmitting 
O path, and detecting that a loop connection of the plurality of transmission paths has been 

11 completed by sxibsequently receiving the first connection signal on the receivmg path; and 
il; a transmission means for transmitting a second connection signal over the 

l3 transmitting path when the first connection signal has been received by the detection means. 



015.433835.3 



-56- 



Attorney Docket No. 230980.0223 



ABSTRACT 

An audio mixing system is disclosed which makes it possible, when the 
transmission path that was disconnected is reconnected, to carry out processing in which the 
control parameters for setting the audio processing apparatus are transmitted to the audio 
processing apparatus from the audio control apparatus and processing with which visual 
confirmation that the connection has been made again is provided to the user. It has a 
detection means in which a specified signal is transmitted in the transmission path that is used 
for transmitting and the fact that the loop coimection of the transmission path has been 
completed is detected by means of the reception by the transmission path used for reception of 
the signal that corresponds to the specified signal that has been transmitted, and a change 
instruction means in which the state of the control is changed in conformance with the 
operation of a specified operator and, based on the control state that has been instructed by said 
change, a signal to carry out the control instruction is transmitted on the transmission path used 
for transmitting, and a transmission means in which, in the case where the fact that the loop 
connection of the transmission path has been completed has been detected by the detection 
means, the signal to carry out the control instruction based on the most recent control state in 
accordance with the change instruction means is transmitted on the transmission path that is 
used for transmission. 
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United States Patent Application 

DECLARATION UNDER 37 C.F.R. § 1.63 

As a below named inventor I hereby declare that: my residence, post office address and citizenship are as 
stated below next to my name; that 

I verily believe I am the original, first and sole inventor (if only one name is listed below) or a joint 
inventor (if plural inventors are named below) of the subject matter which is claimed and for which a patent is 
sought on the invention entitled: AUDIO CONTROL APPARATUS AND AUDIO PROCESSING 
APPARATUS IN A MIXING SYSTEM 



The specification of which 



b. 



is attached hereto, 
was filed on 



_as Application Serial No. 



which I have reviewed and for which I 



solicit a United States patent. 

I hereby state that I have reviewed and understand the contents of the above-identified specification, including the 
claims, as amended by any amendment referred to above. 

I ac&owledge the duty to disclose information which is material to the patentability of this application in 
accflldance with Title 37, Code of Federal Regulations, § 1.56 (attached hereto). 



I hlt^by claun foreign priority benefits under Title 35, United States Code, § 119/365 of any foreign 
app3flcation(s) for patent or inventor's certificate listed below and have also identified below any foreign 
application for patent or inventor's certificate having a filing date before that of the application on the basis of 
which priority is claimed: 

no such applications have been filed, 
such applications have been filed as follows: 
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4, June, 1999 
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DATE OF ISSUE 
(day, month, year) 











I hereby claun the benefit under Title 35, United States Code, § 120/365 of any United States and PCT 
international application(s) listed below and, insofar as the subject matter of each of the claims of this application 
is not disclosed in the prior United States application in the manner provided by the first paragraph of Title 35, 
United States Code, § 112, 1 acknowledge the duty to disclose material mformation as defijied in Title 37, Code 
of Federal Regulations, § 1.56(a) which occurred between the filing date of the prior application and the national 
or PCT international filing date of this application. 

I hereby claim the benefit under Title 35, United States Code § 119(e) of any United States provisional 
application(s) listed below: 
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DATE OF FILING (Day, Month, Year) 
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Please direct all correspondence in this case to Ted R. Rittmaster, Esq. at the address indicated below: 

Ted R. Rittmaster 
Foley & Lardner 
2029 Century Park East - Suite 3500 
Los Angeles, CA 90067-3021 

I hereby declare that all statements made herein of my own knowledge are true and that all statements made on 
inforniation and belief are believed to be true; and further that these statements were made with the knowledge 
that willful false statements and the like so made are punishable by fine or imprisonment, or both, under Section 
1001 of Title 18 of the United States Code and that such willful false statements may jeopardize the validity of the 
application or any patent issued thereon. 
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§ 1.56 Duty to disclose information material to patentability. 

(a) A patent by its very nature is affected with a public interest. The public interest is best 
served, and the most effective patent examination occurs when, at the time an application is 
being exammed, the Office is aware of and evaluates the teachings of all information material 
to patentability. Each individual associated with the filing and prosecution of a patent 
application has a duty of candor and good faith in dealing with the Office, which includes a 
duty to disclose to the Office all information known to that individual to be material to 
patentability as defined in this section. The duty to disclose information exists with respect to 
each pending claim until the claim is canceled or withdrawn from consideration, or the 
application becomes abandoned. Information material to the patentability of a claim that is 
canceled or withdrawn from consideration need not be submitted if the information is not 
material to the patentability of any claim remaining under consideration in the application. 
There is no duty to submit information which is not material to the patentability of any existing 
claim. The duty to disclose all information known to be material to patentability is deemed to 
be satisfied if all information known to be material to patentability of any clann issued in a 
patent was cited by the Office or submitted to the Office in the manner prescribed by 

§§ 1.97(b)-(d) and 1.98. However, no patent will be granted on an application in connection 
with which fi-aud on the Office was practiced or attempted or the duty of disclosure was 
violated through bad faith or intentional misconduct. The Office encourages applicants to 
carefully examine: 

(1) prior art cited in search reports of a foreign patent office in a counterpart application, 

and 

(2) the closest information over which individuals associated with the filing or prosecution 
of a patent application believe any pending claim patentably defines, to make sure that any 
material information contained therein is disclosed to the Office. 

(b) Under this section, information is niaterial to patentability when it is not cumulative to 
information already of record or being made of record in the application, and 

(1) It establishes, by itself or in combination with other information, a prima facie case of 
unpatentability of a claim; 

or 

(2) It refutes, or is inconsistent with, a position the applicant takes in: 

(i) Opposing an argument of unpatentability relied on by the Office, or 

(ii) Asserting an argument of patentability. 
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A prima facie case of unpatentability is established when the information compels a conclusion 
that a claim is unpatentable under the preponderance of evidence, burden-of-proof standard, 
giving each term in the claim its broadest reasonable construction consistent with the 
specification, and before any consideration is given to evidence which may be submitted in an 
attempt to establish a contrary conclusion of patentability. 

(c) Individuals associated with the filing or prosecution of a patent application within the 
meaning of this section are: 

(1) Each inventor named in the application: 

(2) Each attorney or agent who prepares or prosecutes the application; and 

(3) Every other person who is substantively involved in the preparation or prosecution of 
the application and who is associated with the inventor, with the assignee or with anyone to 
whom there is an obligation to assign the application. 

(d) Individuals other than the attorney, agent or inventor may comply with this section by 
disclosing information to the attorney, agent, or inventor. 



015.435457.1 



-4- 



